Abstract
which binds to two p53-binding sites present in the mouse Sirt1 promoter [19] .
The p53 plays a pivotal role in the maintenance of cellular homeostasis. It binds to DNA in a sequence-specific fashion. The consensus DNA-binding sequence for p53 consists of two decameric motifs or half-sites of the general form RRRCWWGYYY(R ϭ A, G; W ϭ A, T; Y ϭ C, T) separated by 0-13 base pairs [20] . Upon binding to DNA targets containing two half-site motifs, p53 functions as tetramers to activate or repress transactivation [21] .
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Materials and methods

Chemicals and reagents
Anti-p53(DO-1)sc-126, anti-SIRT1(B-7) sc-74465 and anti-␤-actin(AC-
15
Generation of the SIRT1 reporter constructs
The human SIRT1 fragments with or without the putative p53 response elements were generated by PCR using a common reverse primer R-54 (5Ј-CCCAAG CTT T C [19] , except that it was named P-163 instead of P-202. 
Transient transfection and luciferase assay
Electrophoretic mobility shift assay (EMSA)
Nuclear extract was prepared from U2OS cells as described previously [22] . 
Buckinghamshire, UK). The nylon membranes were then blocked with the blocking buffer supplied in the kit, incubated with the primary antibody for 1 hr at room temperature, followed by CSPD-conjugated secondary antibody, and visualized by ECL PLUS (GE Healthcare).
Statistical analysis
The statistical significance of differences between experimental groups was calculated using Student's test. Groups were considered statistically different if P Ͻ 0.05.
Results
Up-regulation of human SIRT1 gene expression in response to serum withdrawal was dependent on p53
A previous study showed that expression of the mouse Sirt1 could be induced by acute nutrient withdrawal, and the induction was mediated via two p53-binding sites present in the Sirt1 promoter in a p53-dependent manner [19] . (Fig. 2C) . Notably, although the (Fig. 2D, lane 2) . The formation of DNA-protein complex was competitively inhibited by 100-fold molar excess of unlabelled (cold) wild-type oligonucleotides (Fig. 2D, lane 3) , but not by the same amount of (cold) mutant oligonucleotides (Fig. 2D, lane 4) . The retarded mobility of the probe in the presence of p53 protein was supershifted with p53 antibody (Fig. 2D, lane 5) . These results show that endogenous p53 binds specifically to the 21 base pairs of the p53 response element in the human SIRT1 promoter. Fig. 3A, [10, 17, [23] [24] [25] [26] [27] . According to in vitro experiments, the p53 protein binds specifically to a palindromic consensus sequence, RRRCWWGYYY(R ϭ A, G; W ϭ A, T; Y ϭ C, T) separated by 0-13 base pairs [20] , with nearly all response elements containing at least one mismatch; in vivo results have suggested that the spacer region may be much smaller [27] . It was suggested that the 'rules of engagement' for p53 response elements may differ Fig. 3 p53 protein [16, 30, 31] . SIRT1 has been demonstrated to bind and deacetylate p53 in vitro and in vivo and to attenuate its ability to transactivate its downstream target genes, such as p21 for cell-cycle arrest and Bax for apoptosis [16, 30] . Overexpression of sirtuins has been shown to inhibit p53-dependent apoptosis in response to DNA damage and oxidative stress [16] . SIRT1 
Significant induction of SIRT1 expression was observed in p53-expressing cells (HEK293, HeLa, U2OS and HepG2), but not p53-null cells (Saos-2 and Hep3B). GAPDH RNA and ␤-actin protein were used as normalizing control for RNA and protein quantification assay, respectively. (A) and (B), mRNA levels quantified with real-time PCR. (C) Protein levels determined by Western blot. absolute luciferase activities of the P-158mut and P-111 were lower when compared to P-158, decreased to about 40% and 45%, respectively; these two reporters still showed distinct luciferase activities, nearly 30 times of the background activity of the promoterless reporter pGL3-basic. To determine whether endogenous p53 is capable of binding specifically to this p53 response element in the human SIRT1 promoter, we performed a gel shift assay using a digoxin labelled 21bp oligonucleotide and nuclear protein from U2OS cells. The protein-DNA complexes were resolved by native polyacrylamide gel electrophoresis. The retarded mobility of the oligonucleotide was observed in the presence of nuclear extract
Up-regulation of SIRT1 in response to serum withdrawal requires p53 protein
If up-regulation of the human SIRT1 expression is p53 dependent, one would predict that this stimulatory effect by serum withdrawal would be abolished in p53-deficient cells. Towards this end, Saos-2 cells and Hep3B cells, which lack endogenous p53 protein, were transfected with luciferase reporter constructs containing SIRT1 promoter. As shown in
